Activation mechanism of prostaglandin endoperoxide synthetase by hemoproteins.
The mechanism of the activation of prostaglandin endoperoxide synthetase by hemeproteins was investigated using the enzyme purified from bovine seminal vesicle microsomes. At pH 8, the maximal enzyme activities with methemoglobin (2 microM), indoleamine 2,3-dioxygenase (2 microM), and metmyoglobin (2 microM) were 70%, 42%, and 15% of that with 1 microM hematin. Apomyoglobin and apohemoglobin inhibited the enzyme activities caused by hemoproteins as well as that caused by hematin. The inhibition was removed by the addition of excess hematin. The dissociation of heme from hemoproteins was demonstrated by trapping the free heme with human albumin or to a DE-52 column. The dissociation of heme from methemoglobin was facilitated by increasing concentrations of arachidonic acid. The amount of heme dissociated from hemoproteins (methemoglobin, metmyoglobin, and indoleamine 2,3-dioxygenase) in the presence of arachidonic acid correlated with their stimulatory effects on the prostaglandin endoperoxide synthetase activity. Horseradish peroxidase and beef liver catalase, the hemes of which were not dissociated in the presence of arachidonic acid, were ineffective in activating prostaglandin endoperoxide synthetase. Spectrophotometric titration of prostaglandin endoperoxide synthetase with hematin demonstrated that the enzyme bound hematin at the ratio of 1 mol/mol with an association constant of 0.6 x 10(8) M-1. From these results, we conclude that hemoproteins themselves are ineffective in activating prostaglandin endoperoxide synthetase and free hematin dissociated from the hemoproteins by the interaction of arachidonic acid is the activating factor for the enzyme.